The industrial revolution has significantly increase the discharge of wastewater into water bodies with heavy metals. In this study, watermelon rind was used as a biosorbent. Wastewater from mosaic industry was characterized by using flame AAS and zinc was found to have concentration range of 350mg/L to 450mg/L. Watermelon rind was characterized by using XRF and SEM. The results from XRF before biosorption shows the presence of Si to enhance biosorption. Zinc present after biosorption. The optimum pH, biosorbent amount, zinc concentration and contact time were found to be pH8, 1.5g, 400mg/L, and 30minutes respectively. The watermelon rind was proven as an effective biosorbent for zinc removal from aqueous solution
Digestion of wastewater.0.2mL of the wastewater sample was mixed with 10mL of nitric acid (HNO 3 ) in a crucible dish. The mixture was then heated on the hotplate until the sample fully digested. The digested sample was cooled down and diluted to 100mL. Preparation of biosorbent. The watermelon rind was collected from the local fruit stall and washed with tap water. The rind was dried at sunlight until dry. The biosorbent was then soaked in nitric acid (HNO 3 ) with concentration of 15% for 24 hours. and transferred to deionized water (H 2 O) for 24 hours. The rind was dried in an oven at 60°C until constant dry. The rind was ground and sieved to uniform size of 150µm. Optimization study. All experiments were conducted using batch method by varying the parameters namely, pH, biosorbent amount, concentration of wastewater, and contact time( as shown in Table 1 ). 100mL of prepared wastewater was mixed with the biosorbent and the mixture was shaked at 125rpm at room temperature. The mixture were then filtered. The biosorbent was analyse using XRF, SEM-EDX. The wastewater flame AAS. 
Results and Discussion
Characterization of mosaic wastewater The results from FAAS shows that zinc, chromium and lead were found in the wastewater. Table 2 shows heavy metal concentration. 15 -25 XRF analysis. The result from XRF before and after the biosorption is shown in Table 3 The concentration of silica oxide (SiO 2 ) was 83.70% which is the highest among the chemical composition. It shows loaded of Zn was 24.40% after biosorption. 0.30% ND ZnO ND 24.40% SEM-EDX analysis. As presented in Figure 1 , watermelon rind gave a porous surface texture which enables the adsorption of metal ions onto the surface. Besides, it also shows that the surface morphology of watermelon rind consisted of two kinds of colour tone which were lighter and darker [11] . The lighter shades represented inorganic component while the darker shades were organic components. From the spectrum of watermelon rind in Figure. 1, Si was observed. After biosorption of Zn using watermelon rind, the morphology undergone a physical change. Lump-like deposits or shiny particle were formed as shown in Figure 2 . Figure.3 shows pH8 had the highest removal with 78.23%. When the pH is low, the H + ions from the acid compete with the Zn ions for adsorption sites and hence decreased the removal and the capacity [12] . Besides, when the pH is too high, the biosorption decreased.This might be due to the formation of soluble hydroxyl complexes of Zn 2+ ions and Zn 2+ ions exists as predominant species. Furthermore, several hydroxides starts precipitating at high pH [13] . Effect of biosorbent amount. As shown in Figure. 4, the highest removal occurred at 1.5g with 83.33%. The low removal at 0.5g can be explained by the low availability adsorption site on the biosorbent[26]. This is due to alot of biosorbent can overlap the adsorption sites on the biosorbent causing the decreasing of total surface area [14] . The uptake capacity decreased from 0.5g to 2.5g due to less collision between metal ions and the biosorbent. Effect of concentration of wastewater. The removal was at peak when the Zn concentration was 400mg/L as shown in Figure 5 . The removal was low at 100mg/L because the ratio of biosorbent to metal ions is too large that the adsoption site of the biosorbent overlaps and decreases the total surface area exposed to the metal ions [11] . However, the removal was also low when the concentration was 800mg/L because the adsorption site is in low availability and causes the saturation of adsorption site]. The uptake capacity increased from 100mg/L to 800mg/L due to high collision between the metal ions and biosorbent surface. Effect of contact time. Figure 6 indicates that the rate of removal of Zn was higher from 10 mins to 30 mins. This might be due to more biosorption sites available at the beginning. After 30 mins, the removal decreased which can be explained by the exhaustion of the bisorption sites [13] . Materials Science, Mechanical Structures and Engineering
